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1. This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



. sheets, including this cover sheet. 



2. This REPORT consists of a total of 5_ 

j I This report is also accompanied by ANNEXES, i.e., sheets of the description, claims and/or drawings which have been 
' — 1 amended and are the basis for this report and/or sheets containing rectifications made before this Authority (see Rule 
70. 1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 



3. This report contains indications relating to the following items: 
Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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INTERNATIONAL PRELIMINARY EXAMINATION REPORT 



International application No. 

PCT/JP2002/013423 



I. Basis of the report 



1. With regard to the elements of the international application:* 
|^| the international application as originally filed 

[~1 the description: 



pages 
pages 



, as originally filed 
, filed with the demand 



.filed with the letter of 



[~] the claims: 

pages 

pages 

pages 

pages 



, as originally filed 

, as amended (together with any statement under Article 19 

, filed with the demand 



, filed with the letter of 



L_ | the drawings: 

pages 

pages 



, as originally filed 
, filed with the demand 



_ , filed with the letter of 



| | the sequence listing part of the description: 
pages 



, as originally filed 

, filed with the demand 



pages 



filed with the letter of 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the language in which 
the international application was filed, unless otherwise indicated under this item. . 
These elements were available or furnished to this Authority in the following language . whicn is. 

| | the language of a translation furnished for the purposes of international search (under Rule 23. 1 (b)). 

| ) the language of publication of the international application (under Rule 48.3(b)). 

f~| the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

[ ] contained in the international application in written form. 

| | filed together with the international application in computer readable form. 

| | furnished subsequently to this Authority in written form. 

1 | furnished subsequently to this Authority in computer readable form. 

| | The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



□ 
□ 



The amendments have resulted in the cancellation of: 

I j the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



I — | This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
5. I — I beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been famished to the receiving Office in response to an invitation under Article 1 4 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17). 

** Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 



1. The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non obvious), or to be 
industrially applicable have not been examined in respect of: 

I I the entire international application. 



claims Nos. . 



because: 



□ the said international application, or the said claims Nos. 
relate to the following subject matter which does not require an international preliminary examination (specify): 



R7| the description, claims or drawings (indicate particular elements below) or said claims Nos. 5 

are so unclear that no meaningful opinion could be formed (specify)'. 

The description in claim 5, . .is set so that . . .not impact and adhere to the face of the bottom of the 
burning chamber. . .from the first nozzle hole," specifies the constitution of the invention by the result to be 
achieved, and it is highly unclear what specific constitution that result is achieved by, and therefore the 
description is highly unclear. 



I — I the claims, or said claims Nos. arc so inadequately supported 

I I by the description that no meaningful opinion could be formed. 



no international search report has been established for said claims Nos. 



2. A meaningful international preliminary examination cannot be carried out due to the failure of the nucleotide and/or amino acid 
sequence listing to comply with the standard provided for in Annex C of the Administrative Instructions: 

| | the written form has not been furnished or does not comply with the standard. 

[ j the computer readable form has not been furnished or does not comply with the standard. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 

Novelty (N) Claims 1-4, 6-7 YBS 

Claims NO 

Inventive step (IS) Claims YES 

Claims 1-4, 6-7 NO 

Industrial applicability (IA) Claims 1-4, 6-7 YES 

Claims NO 



2. Citations and explanations 

The subject matters of claims 1, 4 and 6 do not appear to involve an inventive step in view of document 1 
;JP, 5-106442, A (Yanmar Diesel Engine Co., Ltd.)] and document 2 [Microfilm of the specification and 
drawings annexed to the written application of Japanese Utility Model Application No. 2638/1978 (Laid-open 
No. 106419/1979) (Yanmar Diesel Engine Co., Ltd.)] both cited in the ISR. 

Document 1 describes a fuel injection valve of a diesel engine wherein, in the diesel engine having a 
shallow-dish-type combustion chamber on the top face of the piston, (1) a plurality of first nozzle holes are 
provided on the same circumference of the fuel injection valve so provided as to protrude toward the said 
combustion chamber, (2) a plurality of second nozzle holes are provided on a circular side wall of the fuel 
injection valve farther opposite the end than the said first nozzle holes, (3) the said first nozzle holes and the 
said second nozzle holes are arranged in a staggered pattern so that fuel sprays injected through the said first 
and second nozzle holes do not run into one another, (4) the fuel-valve nozzle-hole angle of the second nozzle 
holes is set such that fuel sprays injected through the second nozzle holes are dispersed in the top clearance part 
after they hit the piston, and (5) the said first and second nozzle holes are arranged on the circumference of the 
fuel injection valve at equal intervals. 

Document 2, Fig. 3 describes a fiiel injection valve of a diesel engine, wherein a plurality of first nozzle 
holes are provided on the same circumference of the fuel injection valve that protrudes toward the combustion 
chamber and second nozzle holes whose diameter is smaller than that of the first nozzle holes are provided on a 
circular side wall of the fuel injection valve farther opposite the end than the said first nozzle holes. 

For the diameters of the first and second nozzle holes described in document 1, a person skilled in the art 
could have easily made that of the second ones smaller than that of the first ones as described in document 2. 

The subject matter of claim 2 does not appear to involve an inventive step in view of documents 1 and 2 
and document 3 [JP, 2001-227346, A (Honda Motor Co., Ltd)], all cited in the ISR. 

Document 3 describes a fuel injection valve of a diesel engine wherein (a) a top clearance that makes the 
valve recesses unnecessary and (b) the diameter of the combustion chamber opening on the top face of the 
piston are set such that fuel sprays injected through second nozzle holes hit the combustion chamber opening on 
the top face of the piston when the piston is in the proximity of the top dead center. 

For the fuel injection valve described in document 1 , a person skilled in the art could have easily made 
the diameter of the second nozzle holes smaller than that of the first ones, as described in document 2, and set a 
top clearance that makes the valve recesses unnecessary and the diameter of the combustion chamber opening 
on the top face of the piston so that fuel sprays injected through the second nozzle holes hit the combustion 
chamber opening on the top face of the piston when the piston is in the proximity of the top dead center, as 
described in document 3. 
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(To be used when the space in any of the preceding boxes is not sufficient) 



Continuation of : V 

The subject matter of claim 3 does not appear to involve an inventive step in view of documents 1 and 2, 
and document 4 [JP, 56-72254, A (Mitsubishi Heavy Industries, Ltd.], all cited in the ISR. 

Document 4 describes a fuel injection valve of a diesel engine wherein (1) a plurality of first nozzle holes 
are provided on the same circumference of the fuel injection valve so provided as to protrude toward the said 
combustion chamber, (2) a plurality of second nozzle holes are provided on a circular side wall of the fuel 
injection valve farther opposite the end than the said first nozzle holes, (3) the said first nozzle holes and the 
said second nozzle holes are arranged in a staggered pattern so that fuel sprays injected through the said first 
and second nozzle holes do not run into one another, and (4) the number of the first nozzle holes is greater than 
that of the second ones. 

For the fuel injection valve described in document 1, a person skilled in the art could have easily made 
the diameter of the second nozzle holes smaller than that of the first ones, as described in document 2, and set 
the number of the first nozzle holes greater than that of the second ones, as described in document 4. 

The subject matter of claim 7 does not appear to involve an inventive step in view of documents 1 and 2, 
and document 5 [JP, 2001-165017, A (Denso Corp.)], all cited in the ISR. 

Document 5 describes a fuel injection valve of a diesel engine wherein (1) a plurality of first nozzle holes 
are provided on the same circumference of the fuel injection valve so provided as to protrude toward the said 
combustion chamber, (2) a plurality of second nozzle holes are provided on a circular side wall of the fuel 
injection valve farther opposite.the end than the said first nozzle holes, and (3) the said first nozzle holes and the 
said second nozzle holes are so provided that the intersection points of the center axis of the fuel injection valve 
and the center lines of the fuel sprays injected through the first nozzle holes do not agree with one another in 
order to prevent the fuel sprays injected through the said first nozzle holes and those through the second nozzle 
holes from running into one another. 

For the fuel injection valve described in document 1, a person skilled in the art could have easily (1) 
made the diameter of the second nozzle holes smaller than that of the first ones, as described in document 2, and 
(2) provided the first nozzle holes and the second nozzle holes so that (a) the intersection points of the center 
axis of the fuel injection valve and the center lines of the fuel sprays injected through the first nozzle holes and 
(b) the intersection points of the center axis of the fuel injection valve and the center lines of the fuel sprays 
injected through the second nozzle holes do not agree with one another in order to prevent the fuel sprays 
injected through the said first nozzle holes and those through the second nozzle holes from running into one 
another, as described in document 5. 
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